Interleukin-8 Polymorphism Is Not Associated with Pulmonary Tuberculosis in The Gambia
To the Editor-Ma et al. [1] described a well-designed study providing evidence of an association between the Ϫ251 promoter polymorphism of interleukin (IL)-8 and clinical tuberculosis in 2 distinct ethnic groups in the United States. The findings are potentially important in improving our understanding of the pathogenesis of tuberculosis, but we believe that some of the conclusions need to be interpreted with caution.
In light of the association described in African Americans, we investigated the role of 2 polymorphisms (Ϫ251 and +781) in a larger case-control study in western Africa [2] and found no evidence of association with pulmonary tuberculosis (see table 1) in the Gambian population. In contrast to the reported association between the Ϫ251AA genotype and disease [1] , we found a nonsignificant excess of control individuals with the Ϫ251AA genotype. For 210 of these cases, parents were available, which allowed a family-based test of association (transmission/disequilibrium test [TDT]), and, although there was a marginal overtransmission of haplotypes bearing the Ϫ251A allele to affected individuals, it did not reach statistical significance (371 observed transmissions vs. 368 expected;
). P p .69
A common reason for the failure to confirm genetic associations is an underpowered replication study. This is unlikely to be the case here, given that our study was of comparable size (see table 1) and had 199% power to detect an odds ratio (OR) у3 for a genotype frequency of 80%. The OR for disease that we observed effectively excluded a major susceptibility effect for the Ϫ251AA genotype (OR for disease, adjusted for age, sex, ethnicity, and HIV status, 0.94 [95% confidence interval, 0.63-1.41];
) in this Gambian P p .77 population. Although the family-based association study provides limited power, the unbiased transmission observed supports this conclusion and suggests that a biological difference in IL-8 production is unlikely to contribute significantly, as the authors propose, to the observed susceptibility difference between ethnic groups.
A replication with negative results might occur if the initial result was a false positive; a common reason for this is mismatched case-control groups [3] . Ma et al. note that the allele frequencies in their populations differed from those previously reported in European and African populations-in this context, the positive TDT result is reassuring. However, this does not rule out bias in the case-control study, and, of concern, the observed allele frequencies in the large African American control group differed significantly ( ) P p .001 from those expected under the HardyWeinberg equilibrium.
Finally, the lack of replication might be because the Ϫ251A allele is not the true disease-susceptibility allele. Although some evidence has suggested that the Ϫ251A allele is (nonsignificantly) associated with higher in vitro IL-8 production [4] , this is unlikely to be the true disease-associated allele [5] , and the pattern of linkage disequilibrium between the Ϫ251 allele and the true disease-causing allele is likely to differ between populations. Given that 2 infectious phenotypes have now been associated with IL-8 polymorphism and the potential significance that these findings might have for our understanding of disease immunology, a more detailed examination of the genetic regulation of IL-8 expression would seem to be justified as part of future study. 
Reply
To the Editor-The Gambian study, which is referred to in the preceding letter by Cooke et al. [1] , is an important project from which we have all obtained insight and knowledge regarding both the study of tuberculosis (TB) host susceptibility and the basic design of mycobacterial genetic studies in developing countries.
Several fundamental differences between the Gambian study and ours [2] could possibly affect the interpretation of the 2 studies of the association between interleukin (IL)-8 and TB. In the Gambian study, only cases of pulmonary TB were evaluated, whereas our population consisted of cases of both pulmonary and extrapulmonary TB. In our study, 15% of the adults had extrapulmonary disease, and 56% of the pediatric patients had nonpulmonary manifestations. In Harris County, Texas (where our study takes place), the incidence of active TB in the general population is 12 cases/100,000 population, whereas in The Gambia the incidence of TB is у84 cases/100,000 population [3] , and the incidence of active TB in the general population has been estimated to be 0.1%/year [4] . In the Gambian study, adjustments for HIV status were intuitively performed, but it is unclear whether adjustments for other immunocompromising conditions, such as parasitic infection, were controlled for, given that the prevalence of helminthiasis in The Gambia is у17% [3]-or whether it was assumed that the prevalence of such infections was similar in control subjects and case patients, in which case no adjustments would be necessary. In our study population, HIV-seronegative control subjects were recruited from local hospitals and clinics and were screened for TB, autoimmune diseases, and other infectious diseases [2] . Regarding Cooke et al.'s concern that the allele frequencies in the African American control group does not conform to Hardy-Weinberg equilibrium, we again tested this group and found, as identified by Cooke et al. [1] , that the allele frequencies in the control group did differ significantly from those expected under Hardy-Weinberg equilibrium. Although we regret this miscalculation, we would like to point out that the Hardy-Weinberg test uses a number of assumptions to determine whether data on a population are in agreement with those expected; the most important of these assumptions are (1) the availability of a large population, (2) random mating (with regard to the locus studied), (3) no population subdivision/migration, (4) no natural selection, and (5) generations that are not overlapping. Although widely tested and reported in the literature, confirmation/rejection does not necessarily validate or invalidate a study. It is not correct to say that the sample or population is biased when Hardy-Weinberg equilibrium is rejected. Of real interest is whether there is an increase in the frequency of the IL-8 Ϫ251 allele in the case patients, which there is. A locus that is associated with susceptibility to TB infection might have been subjected to natural selection, so a significant departure from Hardy-Weinberg equilibrium in fact strengthens our conclusions. Even though our study had only half as many case patients and control subjects as did the Gambian study [1] , it is still quite obvious that the allele frequencies of IL-8 Ϫ251 are significantly different ( ), in both the case patients P ! .01 and the control subjects, when African Americans are compared with Africans. As we continue to enroll patients in our candidate gene-based association studies in Houston, we have every intention to reanalyze our IL-8-expression data in a more robust fashion, with the additional enrolled patients. 
